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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

INTRODUCTION 

The July report r e f l e c t s  a spacecraft weight increase of 580 pounds at 

The major changes i n  t h e  Command Eodule were due t o  t h e  addi t ion of 
spacecraft up-data link, an increase i n  nuclear radiat ion detection equipment, 
and revised estimates of current e l e c t r i c a l  requirements. 

in jec t ion  and 245 pounds a t  Service Module burnout. 

The major changes i n  t h e  Service Module were due t o  the  evaluation of 
instrumentation provisions, an increase i n  e l e c t r i c a l  power wiring and 
d is t r ibu t ion ,  and the increase of the main engine weight. 

The major changes i n  the  Launch Escape System were due t o  an increase 
*-A.+--- AI-- ---- --A 9----msaA hsllaaf woiaht  pnnnintnnt w-th i n  t o w e r  msuiabiori C i i i C h l C a a  u A b A r o o o u  VCLLIYYY ..v-D-.a ------- >---  - 

combined Command Module and Launch Escape System balance requirement. 

An increase i n  percentage of estimated i n  l i e u  of calculated weight is 

of the redesign i n  secondary s t ruc ture  and heat shield substructure, 
reported i n  t h e  Command Module Status  Char t  due t o  the  incorporation of esti- 
mates 
and due t o  incorporation of Aiiiesearch s t a tus  re f lec t ing  78g ef fec t .  

The current injected weight of 83,880 pounds is based on t h e  Service 
Module loaded wi th  suf f ic ien t  propellant at  a spec i f ic  impulse of 313.0 t o  
provide 10 per cent AV margin. 
of 25,000 pounds. 

0 
T h i s  is  based on LEM weight, including crew, 

The ear th  o r b i t a l d s s i o r .  weight simmry r e f l e c t s  a two stage booster 
t o  o r b i t  in jec t ion  without t h e  use of Service Module propulsion and is based 
on a complete Service Module loaded w i t h  2,465 pounds of propellant.  

1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM I 
SPACECRAFT 

WEIGHT STATUS SUMMARY 

COMMAND MODUT.3 

SERVICE NODULE 

LES 

ITEM 

COMMAND MODUT.3 

SERVICE NODULE 

LES 

1 ADAPTER 

1 TOTAL 

PREVIOUS 
STATUS 
6-1-63 

9170 

46560 

6390 

3110 

65230 

CHANGE 
TO 

CURRENT 

+uo 
+440 

+170 

+750 

CURRENT 
WEIGHT 
7-1-63 

9310 

47000 

6560 

3110 

65980 

B A S I S  FOR CURRETJT 

6r( 

5 

33 

100 

20 

%CAL 

34 

95 

59 

79 

%ACT 

1 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

GONNAND MODULE 

CURRENT WEIGHT EElpTY CHANGES 

STRUCTURE 

Increase basic body s t ructure  i n  the crew hatch area due t o  
beaming the compressive loads around t h e  hatch opening. 

Increase secondary structure due t o  coldplate dimension 
change i n  the  r ight  hand equipment bay. 

Increase the  cross sectional area of the  aft  heat shield r ing 
due t o  a reduction i n  heat t r ea t  limits t o  155,000 psi .  

Increase a f t  heat, sh ie ld  to basic bcdy s t ~ ~ c t u r e  attae5msnt 
due t o  incorporation of new attachment design using recessed 
bolts.  

Decrease forward heat shield nose cone due t o  chem milling 
skins from .045 t o  .008. 

COMMUNICATION & INSTRUMENTATION 0 
Decrease VW recovery beacon due t o  xodifying output t o  an 

interrupted tone modulated continuous wave t o  meet NASA 
directed requirements. 

Add a spacecraft up-data l i nk  for  t h e  purpose of providing 
current Goss data within the  spacecraft for  display and 
comparison w i t h  the on-board computed data per MASA 
(CAA No. 54). 

Increase nuclear radiation detection equipment due t o  revised 
estimates based on current system requirements. 

Delete louspeaker as t h e  requirement fo r  it has been cancelled 
per NASA (CAA No. U). 

Delete antenna selector  as the requirement has  been eliminated. 

GUIDANCE & NAVIGATION 

Increase Guidance and Navigation System weight due t o  incorpora- 
t ion  of MITIS 15 May 1963 report ref lect ing new estimates f o r  
the navigation base and optical  base, correction of t h e  bellows 
weight and a revised estimate fo r  eye pieces. 

(t-35.0 ) 

+19.0 

+2.0 

+12.0 

+7.0 

-5.0 

(+42.0) 

-2.0 

-1-35.0 

4-20.0 

-3.0 

-8.0 

(+9.0) 

49.0 

11 
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COMMAND MODULE 

CURRENT I4EIGHT EMPTY CHANGES 

ELECTRICAL 'POTYnlER 

Increase inver te rs  due t o  revised estimate per  Westinghouse 
data. 

Increase e l e c t r i c a l  i n s t a l l a t ion  provisions due t o  evaluation 
of current system hardware. 

Increase common u t i l i t y  e l ec t r i ca l  transmission due t o  changing 
from a feedthrough on t h e  a f t  pressure w a l l  t o  a plug and 
receptacle manual disconnect. 

Increase e l e c t r i c a l  transmission weight due t o  evaluation of 
current wiring protection requirements. 

Increase power d is t r ibu t ion  weight due t o  the  addition of motor 
switches i n  l i e u  of re lays  to  reduce power requirezents and 
t o  supply a r e l i ab le  posit ive c i r c u i t  engagement. 

EWLIRONMENTAL CONTROL 0 
Increase pressure s u i t  c i rcu i t  due t o  the  following: 

Incorporation of AiResearch s t a t u s  r e f l ec t ing  
78g e f f ec t  on components. 4-6.2 

Calculation of released ducting drawings i n  
l i e u  of estimated data. -0.7 

Increase water-glycol c i r cu i t  due t o  t h e  following: 

Incorporation of AiResearch s t a t u s  r e f l ec t ing  
78g e f f ec t  on components. 44.4 

Calculation of current plumbing drawings re- 
f l ec t ing  increased wall thicknesses. t8.9 

Decrease pressure and temperature control  c i r c u i t  due t o  
the  delet ion of t he  subcontractor cabin vent valves. 

Increase oxygen supply system due t o  t h e  incorporation of 
AiResearch s t a tus  reflecting 78g e f f ec t  on components. 

+3.0 

+lo. 0 

.+7.7 

4-3 5 

c 

+14.8 

4-5.5 

49.3 

-1.7 

+2.4 
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NORTH A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT '3EIGHT EMPTY CHANGES 

ENVIRONMENTAL CONTROL (Continued) 

Increase water supply system due t o  t h e  following: 

Incorporation of AiResearch s ta tus  ref lect ing 78g 
ef fec t  on components. +1.0 

Calculation of current plumbing requirements 
i n  l i e u  of estimates. +3.6 

Increase subcontractor common items due t o  t h e  incorpora- 
t i on  of AiResearch s ta tus  ref lect ing 78g ef fec t  on 
components. 

Increase component supports due t o  the effect  of 78g. 

EARTH LANDING SYSTEX 

Decrease drogue disconnect ins ta l la t ion  due t o  using 
NAA design i n  l i e u  of Northrop-Ventura (Responsibility 
has  changed from Northrop-Ventura t o  NAA) . 

Decrease main cluster  disconnect due t o  incorporation of 
Northrop-Ventura s ta tus  report ref lect ing calculated 
i n  l i e u  of estimated weight. 

Increase location aids  due t o  a revised estimate of the 
weight fo r  the dye marker egector assembly. 

+4.6 

+o. 6 

+3.3 

(-9.0) 

-4.2 

-5.5 

+o. 7 

TOTAL COMMAND M0DUI;E CURRENT WEIGHT EMPTY CHANGES + W . O  

13 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT WEIGHT EMPTY CHANGES 

ELECTRONICS SUBSYSTEM (+26.0) 

Decrease high gain antenna due t o  re f lec t ing  current design 
and vendor information. -24.0 

Increase instrumentation wiring provisions based on current 
measurement l i s t  re f lec t ing  current requirements. +51.0 

ELECTRICAL PG'dER (+63.0)  

Decrease supercr i t ica l  gas storage system due t o  incorporating 
&zyh statiis report as fo1lch.s: -7.0 

Decrease cryogenic H2 and 02 tanks due t o  t h e  
addition of l ightening holes i n  t h e  heater 
hemispheres. -7.5 

Decrease valve modules i n  the H2 and 07 system 
due t o  Beech select ing a different vendor than 
previously decided upon. -7.0 

Increase oxygen disconnect valve based on re- 
vised estimate. 7-1.2 

Addition of cryogenic s e a l  assemblies. +-I.&. 1 

Incorporate miscellaneous actual weights. +1.6 

Increase s ignal  conditioners due t o  revised 
estimate. +0.6 

Addition of cryogenic system valve module control based on 
revised system requirements. 

Decrease cryogenic system e l ec t r i ca l  wiring due t o  revised 
estimates. 

Increase power d is t r ibu t ion  weight due t o  t h e  addition of motor 
switches in l ieu of relays t o  reduce power requirements and 
t o  supply a r e l i ab le  posit ive c i r cu i t  engagement. 

Transfer e l ec t r i ca l  provisions from Environmental Control 
-! System. 

+b.O 

-3.0 

+20.0 

+23.0 

15 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CUFtRENT WEIGHT EMPTY CHANGES 

ELECTRICAL POWER (Continued) 

Increase electrical power distribution and common utility 
due to revised estimates of wiring, conduit, boxes and 
panels. 

ENVIRONMENTAL CONTROL 

Decrease water-glycol circuit due to the following: 

Incorporation of AiResearch status reflecting 
miscellaneous actual weights on components. -i. j 

Increase supports based on revised estimates. + - 3  

Transfer electrical provision to electrical power system. 

MAIN PROPULSION 

Increase main engine weight baged on 
0 

to revised estimate for electrical 
valves and plumbing. 

Aerojet's status, due 
harness and miscellaneous 

TOTAL SERVICE MODULE CURRENT WEIGHT EMPTY CHANGES 

+2k. 1 

-23.0 

(+24 0 

1-24.0 

+89.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT USEFUL LOAD CHANGES 

Increase cryogenic H2 and 02 due t o  f i l l i n g  tanks t o  design 
capacity t o  re f lec t  an e l ec t r i ca l  load increase from 506 
kw-hr t o  522 kw-hr. 

TOTAL SERVICE MODULE CURRENT USEFUL LOAD CHANGES 

+16.0 

+16.0 

17 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEM 

Structure  

E lec t r i ca l  System 

Propulsion System 
Main Thrust 
Je t t i son  
Je t t i son  Motor 
Skirt 

Pitch Control 

LES - NO BALLAST 

BALLAST 

TOTAL L.E.S . 

LAUNCH ESCAPE SYSTEM 

PREVIOUS 
STATUS 
6-1-63 

866 

41 

&76& 
4-40 

94 
55 

6260 

130 

6390 

CHANOE 
To 

CUFUIENT 

+112 

-6 

-2 

+lo4 

4-66 

+170 

CURRENT 
WEIGHT 
7-1-63 

978 

41 

4764 
434 

92 
55 

6364 

196 

6 560 
-- 

- _ . ~  

BASIS FOR CURFGXT 

100 

i+o 

60 

31 

100 

33 

%CAL 

100 

60 

40 

61 

59 - 

 ACT 

100 

100 

8 

8 - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SYSTEM 

CURRE;NT WEIGHT CHANGES 

STRUCTURE 

Decrease nose cone and ballast support due to incorporation 
of various design changes and revised calculations. 

Decrease attaching parts based on analysis of current requirements. 

Increase tower insulation thickness in accordance with revised 
thermal requirements. 

Decrease escape motor skirt insulation due to revised calculation 
Sased cn current eonflgwatfon. 

BALLAST 

Increase 
Escape 

PROPULSION 

Decrease 

ballast consistent w i t h  combined Command Module and Launch 
System balance requirements. 

jettison motor and jettison iiiotor skirt due to incorporation 
of Thiokol status report. 

TOTAL LAUNCH ESCAPE SYSTEN CURRENT ? E I G H T  CHANGES 

-8 

+1?0 

19 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ADAPTER 

WEIGHT STATUS 

ITEN 
PREVIOUS 

STATUS 
6-1-63 

Structure asg2 

Electr ical  76 

Separation System l.42 

TOTAL ADAPTER 1 3110 

CHANGE TO 

gT 1 ::,FOR C r  I CURRENT 7-1-63 
%CAL %ACT 

20 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

f l / $ j #  -:~&~ < #  ' 
Y 

r?4- 8 5 0 D  

S Y -  1 ( 0 0 0  . 0 & i S C C J  - i',.'. 
r$&Jj l ,  3 0 3 -' 

k -  3-0 : WEZGHT HISTORY COMMENTS 

LAUNCH ESCAPE SYSTEM 
2 

The ta rge t  weight established f o r  t h e  I S  is  6,300 pounds, excluding 
ba l l a s t .  This  weight was based on the  September 1962 s t a tus  weight of 6,600 
pounds including the necessary ba l las t  t o  provide current ly  determined aero- 
dynamic s t a b i l i t y  t o  prevent tumbling. 

The or ig ina l  ta rge t  of 5,900 pounds, as reported i n  t h e  June Status ,  
SID 62-99-5, was  based on an a t t i t ude  controlled configuration. 
configuration weight includes a pitch motor and b a l l a s t  not included i n  t h e  
or ig ina l  ta rge t  weight. 

The current 

COMMAND MODULE 

The ta rge t  weight established f o r  the Command Module is.8,500 p o u n n  An 
estimated weight breakdown fo r  the ta rge t  weight i s  provided-EFKmparative 
purposes. 

The or ig ina l  ta rge t  weight of 8,340 pounds, as reported in the  June Status ,  
SID 62-99-5, did not include t h e  proposed increases nor the  Catagory I reduc- 
t i ons  presented i n  the July br ief ing and incorporated i n  the  July Status  Report. 

0 

SERVICE MODULE 

The ta rge t  weight established .*be x 1. -- _. f o r  - . t h e  L ....', -I . . Service ~ -- - - Module &ess.vysahle m&&t 
i s  ll,-T?n-%zha%ed weigh% breakdown f o r t h e  t a rge t  weight i s  pro- 
vid6CTtF%oT~&ative purposes. This  configuration is sized f o r  45,000 pounds 
usable propellant f o r  t h e  25,000 pound LEM. f ,  

The or ig ina l  ta rge t  weight of 8,595 f o r  t h e  burnout condition was based 
on a lunar landing configuration sized f o r  31,000 pounds usable propellant. 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY 

COMMAND MODULF: 

Structure 

Crew Systems 

Communication & Instrumentation 

Guidance & Navigation 

Stabilization & Control 

Reaction Control 

Electrical Power 

Environmental Control 

Earth Landing 

WEIGHT EXPTY 

Crew 

Suits & Personal EQuipment 

Survival Water 

Food & Containers 

Reaction Control Propellant 

Environmental Control Fluids 

scientific Payload 

GROSS WEIGHT 

~ ~- 

ORIGINAL 
TARGET WT, 

3670 

565 

944 

310 

175 

183 

354 

228 

530 

6959 

528 

82 

54 

90 

210 

167 

250 

8340 

TARGET 
WEIGHT 

3720 

690 

785 

310 

195 

195 

390 

255 

610 

7150 

528 

126 

18 

90 

210 

128 

250 

8500 

AUTHORIZE1 
CHANGES 

+3? 

+150 

+10 

+2 

+197 

+197 

AUTHORIZE: 
WEIGHT 
7-1-63 

3720 

690 

820 

460 

195 

195 

400 

257 
510 

7347 

528 

126 

18 

90 

210 

128 

250 

8697 
I 

22 
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NORTH A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 
d 

COWmD MODULE WEIGHT HISTORY 

WEIGHT EMPTY AUTHORIZED CHANGES 

COMMJNICATION & INSTRUMENTATION 

Add a spacecraft up-data link for the purpose of providing 
current GOSS data within the spacecraft for display and 
comparison with the on-board computed data. (CAA No. 54). 

_XI __..-. -__ - GUIDANCE & NAVIGATION 

Increase the Guidance and Navigation per recent weight report 
from M.I.T. 
bility for the M.I.T. design, the wsight changes in their 
Weight and Balance Report w i l l  be considered as authorized 
changes. 

\. 
Since NAA does not have weight control responsi- 

ELECTRICAL POWER 

Add two batteries to provide a source 
the primary D.C. power, to initiate 
(CAA No. 28) 

ENVIRONMENTAL CONTROL 
..e 

Add a C02 sensor to the ECS as a part 
instrumentation. (CCA No. 43) 

(t-35) 

+3 5 

(+I501 

+150 

(-so) 

of power, separate from 
pyrotechnic devices. 

of the ECS operational 
1-2 

TOTAL COMMAND MODULE WEIGHT ENPTY CHANGES 

SID 62-99-17 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY 

SERVICE MODULE 

Structure 

Electronics 

Reaction Control 

Elec t r ica l  Power 

Environmental Control 

Propulsion System 
Engine Ins ta l la t ion  
Propellant System 

WEIGHT ENPTY 

Usable RCS Propellant 
Usable Fuel Cell Reactants 
Environmental Control Fluids 
Main Propulsion Hel ium 
Main Prop. Residuals 
Unusable RCS Propellant 
Unusable Fuel Cell  Reactants 

BURNOUT WEIGHT 

Main Propellant 

GROSS WEIGHT 

ORIGINAL 
TARGET NT. 

2810 

216 

254 

1076 

413 

375 
1928 

7072 

400 
280 
288 

97 
300 

20 
38 

8595 

31000 

39595 

TARGET 
WEIGHT 

3203 

145 

737 

1203 

250 

606 
2456 

8600 

611 
479 
193 
139 
900 
61 
17 

no00 - 

45000 

56000 

---- 

AUTHORIZED/ AUTHORIZEI 
WEIGHT 

cHAr'GES 1 7-1-63 

I u5 
737 

1203 

250 

606 
2456 

8600 

611 
479 
193 
139 
900 
61 
17 1 :;: 

56000 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CENTER OF GRAVITY CHANGES 

..- COMMAND MODULE 

_- 
STRUCTVE 

Increase basic body s t ructure  due t o  relocation of parachute 
attach points and change i n  design c r i t e r i a  t o  60,000 
pounds resul t ing i n  t h e  following: 

Upper Longerons 
Added F i t t i ng  Forward Bulkhead 
Pitch Motor Supports 
Forward Bulkhead Face Sheets 
Cylinder Forward Ring 
Forward iiatcn 

+40 
+13 
+10 
+7 
+9 
+5 

Increase aft sidewall due t o  change i n  cabin pressure t o  8 ps i .  

CREW SYSTPlS 
t 

Increase portable l i f e  support system per Hamilton Standard 
le t te r  t o  NASA. 

Delete one portable l i f e  support system as  analysis of current 
requirements indicate t h a t  only one i s  required i n  the Command 
Module for  the lunar mission. 

Increase radiation dosimeter per  new NASA weights. 

Increase s u i t  wiring and umbilicals. 

Remove food and personal preference items from.sundva1 k i t .  

Increase waste management system based on calculation of released 
drawings. 

Increase portable l i gh t  assembly due t o  refined design c r i t e r i a .  

COMMUNICATION & INSTRUMENTATION 

Add e l ec t r i ca l  provisions fo r  test instrumentation t o  monitor 
C-1 and C-5 booster per NASA. 

'L 

+e4 

. 

436 

-48 

+10 

+3 

-5 

+10 

+2 

(+58) 

+16 

+42 Add PQ PCM per NASA 

25 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTEETTIAL rjjEIGHT AND CENTER OF GRAVITY CHANGES 

COMMAND NODULE 

REACTION CONTROL SYSTEM (+35 1 
Add Coxurnand Module reaction control propellant disposal system. 

This system is designed t o  dispose of t h e  Command Eodule 
propellant pr ior  t o  impact t o  eliminate potent ia l  explosion 
and/or f i r e .  +35 

ENVIRONMENTAL CONTROL SYSTER (-27) 

Delete regenerative heat exchanger. -7 

Decrease AiResearch components due t o  reducing requirement 
t o  78g one direct ion only. -10 

Replace re-entry oxygen system w i t h  oxygen surge tanks (CAA No. 52) -7 

Decrease water-glycol pluibing weight due t o  analysis ref lect ing 
possible w a l l  thickness reduction from .035 t o  .020 inches. -3 

EARTH LANDING SYSTEM ( -100 1 0 
Decrease parachute weight consistent w i t h  incorporation of sol id  

conical parachutes. -105 

Decrease parachute supports and attach s t ructure  due t o  reduced 
loads imposed by the proposed solid conical parachutes. -3 

Redesign at tach f i t t i n g s  due t o  change in number required from 
4 t o  2. -7 

Increase main c lus te r  harness due t o  two point attachment. +15 

LEN INTEGRATION ( +I63 

Nodify s t ructure  t o  incorporate mating and locking capabi l i t ies  
and t o  strengthen hatch f o r  mating impact loads. +113 

Add rendewous beacon radar ins ta l la t ion  as an aid during t h e  
rendezvous phase. +50 

1 

TOTAL POTENTIAL WEIGHT CHANGES COMMAND MODULF: +224 

26 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL 'VJEIGd AND CENTEF, OF GRAVITY CHANGES 

( -30 1 STRUCTURE 

Add provisions f o r  nitrogen purging of t h e  Service Module t o  
prevent accidental explosion on t h e  pad. +15 

Replace aluminum honeycomb sandwich i n  af t  heat shield w i t h  
s t i f fened f iberglas  sheet. -55 

Increase density of t he  honeycomb core i n  the  a f t  bulkhead 
sectors  I1 and V. t-10 

Increase system for  incorporation of provisions fo r  RCS 
propellant quantity indication. +3 5 

ELECTRICAL POWER (-55 1 
Revise the  Supercr i t ical  Gas Storage System, based on co-ordination 

w i t h  the  subcontractor (Beech Aircraft) ,  t o  include t h e  following 0 
changes : -44 

Reduction of insulat ion preloading from 2 t o  
1/2 p s i ,  H2 tank. -7 

Aluminum outer s h e l l  f o r  H2 tank i n  l i e u  of 
titanium. -5 

Aluminum s k i r t  f o r  H2 tank i n  l i e u  of titanium. -3 

h l s a t i n g  heaters iii l l e i i  of e l e c t r o f l h  heaters 
cqogenic  system -14. 

Signal conditioners - new source - cryogenic 
system. -5 

Magnetic latching fue l  ce l l  valves. -3 

Deletion of cryogenic tank shut-off solenoid 
valve. -5 

Aluminum oqrgen disconnect valve i n  l i e u  of 
steel. -2 

0 Change space radiator  material from 6061 aluminum t o  717s aluminum. -11 

27 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT AND CENTER OF GMVITY CH4NG;FS 
-I__- 

SERVICE MODULE 

ENVIRONMENTAL CONTROL SYSTEM 

Change space radiators material from 6061 aluminum to 7178 
aluminum. 

K4IN PROPULSION 

Redesign main propellant internal  tank supports f o r  a reduced 
gauge. 

TOTAL POTENTIAL NEIGH" CHANGES - SERVICE X@DULE 

(-19 I 

-19 

( -12 I 

-12 

-81 

28 
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- 
N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL ?EIGHT AND CENTER OF GRAVITY CHANGES 

ADAPTER 

Increase s t ruc ture  due t o  the  following: +400 

Core density increase i n  honeycomb panels 
and addition of densified core around panel 
jo in ts .  +300 

NASA responsible changes for  providing bumps 
where I;EM configuration protrudes through 
t h e  conical section of the adapter. TlOO 

Increase s t ruc ture  due t o  changing landing gear pad radius from 
164 inches t o  180 inches per NASA direction. +300 

TOTAL ADAPTER POTENTIAL WEIGHT AND CENTER OF GRAVITY CHANGES '700 

29 
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NORTH A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DEZm WEIGHT STATEXEWT 

ITEW 

WEIGHT Mlppp 

Structure 

c r e w  System 

Cmmunication & Instrumentation 

Guidance &Navigation 

Stabilization & Contml 

Reaction Control 

Electrical Power 

Environmental Control 

Earth Landing 

USEFUL LOAD 

c r e w  System8 

Reaction Control 

Enviromentd Control 

Scientific Payload 

CUFtR.INT 
WEIGHT 
7-163 

7720 

4382 

327 

754 

476 

209 

290 

430 

293 

559 

1590 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 
CCMEIAND MODULE 

STRUCTURE 

ITEM 

STRUCTUBE 
Basic Body Structure 

Forward Section 
Honeycomb Panels 
Frames, Rings and Hatches 
F i t t ings  and Attachments 

Honeycomb Panels 
Longerons, Frames and Rings 
Window and Hatches 
F i t t ings  and Attachments 

A f t  Section 
Honeycomb Panel 
Ring 

Center Section 

Secondary Structure 
RH Equipent  Bay and Coldplates 
LH Equipent Bay 
Fwd. LH Equipent Bay 
F’wd. RH Equipent Bay and Coldplates 
Main Display Panel and Coldplates 
Laser Equipnent Bay and Coldplates 
A f t  Equipnent Bay 
C r e w  Area 
Heat Shield Equipent Area 

Forward Section 
Heat Shield Substructure 

Honeycomb Panels 
Frames and Rings 
Fi t t ings  and Mechanism 
Strake 

Honeycomb Panels 
Frames and Rings 
Doors and Covers 
Fi t t ings,  Mechanism and Attachments 
Strake 

A f t  Section 
Honeycomb Panels 
Frames and Rings 
Fi t t ings  and Attachments 
Toroidal Assembly 

Center Section 

Ablztion Material 
Forward Section 
Center Section 
A f t  Section 

Insulii t ion 
Separation Provisions and Attachments 

TOTAL STRUCTURE 31 

45 
46 
70 

206 
217 
107 
85 

U 6  
77 

109 
27 
51 
16 

235 
101 
198 
106 
37 

355 
46 
61 
4.0 

CURRENT 
WEIGHT 
7-1-63 

(969) 
161 

615 

193 

(543 i 

26 

81 
60 
15 

72 
195 
44 
25 
25 

(1380) 
203 

675 

502 

(1277) 
139 
540 
598 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEXEXT 

ITEX 

cm SYS!PEMS 

Crew Couch Support and Restraint System 
Waste Management 
Lighting Equipent 
Egresa Accessories - Hatch 
Case AsseBably - Map and b u a l  
Structural Seats and Supporta 
Nuclear Radiation Detectors 
Shelf Aasy. - Work/Food Preparation 

TOTAL CREW SYSTE3f.S 

CURRENT 
WEIGHT 
7-1-63 

30 .o 
15.0 
10.3 
3 s o  

2 ,o 
258.0 
7.0 
1-7 

327 *o 

32 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATE24ENT 

COMEI[JNICATIONS AM) INSTRUMENTATION 

h r  Bay 
C-Band Transponder 
Unified s-Band 
S-Band Power Amplifier 
VHF F'M TransPitter/HF Transceiver 
VHF AM Trans. -Rec /W Rec. Bea. 
Multiplexer 
Spares 
PCH Telemetry U n i t  No. 1 
FCM Telemetry Unit No. 2 
S i g n a l  Conditioner 
Recorder 
Audio Center 
Premodulation Processor 
Central npring -pent 
Up Data Link and Provisions 
Nuclear Radiation Detector Equipent 

vIIF/2-KlE OMNI Antenna & Trarnaission 
FiF Becoveqr Antenna & Transmission 
C-Band Antenna dr Transmission 
VW Recovery Antenna & Transmission 
TV Camera 
Instrument a t  ion Sensors 

Remote Equipnent 

EleCtfiCd. PrOViSiQnS 

TOTAL TELECCWUNICATIONS (to be brought forward) 

33 

CURRENT 
WEIGRX' 
7-1-63 

(302.3) 
2 0 . 5  
25.0 
20.5 
15.9 
u*o 
11.6 
19.0 
2 2 . 5  
1'7.5 
32.8 
22.0 
8 .O 
10 .o 
8 .O 
35 -0 
20 ,o 
(89.5) 
7 .O 
15 .O 
14.0 
14-5 
4-0 
35.0 

(96 0 )  

43'7.8 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CONTROLS AND DISPLAYS 
Main Display Panel Control Station 

Computer Data Inser t  & Display 
Event m e r  
W e  Select 
Delta Velocity 
Fl ight  Director Attitude Indicator 
Gimbal Angle Indicator 
Entry Monitoring Indicator 
Launch Vehicle Wergency Detection Systam 
Engine Gimbal Control 
Command Module Sequencer Control 
ELS Sequencer Control & Barometric Indicator 
Launch Escape Control 
Crew Safety System 
Abort Light 
Caution Indicators 

Audio Panel 
A b o r t  Light 
C82Warning Lights 
Reaction Control 
Service Propulsion 
Central Tiraing 
GMT Clock 
Thermal Profi le  
ECS Liquid Control 
ECS Gas Control 

Communications Control Panel 
Antenna Control 
A b o r t  Light 
Caution Indicators 
Power Distribution 
Fuel Cells 
Cryogenics 
Event Timer 
Miscellaneous T e l e c o d c a t i o n  

Motor Control Switches 
Audio Panel 
Ughting Control 

Sequencer Arming & Post Landing Control 
SCS Power Control 
Lighting Control 
Audio Panel 

Elec t r ica l  Provisions 
Lower EQuipnent Bay 

Main Display Panel Center Station 

Main Display Panel System Management Station 

Main Display Panel RH Console 

Hain Display Panel LH Console 

Clock 
Event Timer 

TOTAL CONTROU AND DISPLAYS ( to  be brought forward) 

CURRENT 
WEIGHT 
7-1-63 

(65.2) 
1 5 - 0  

- 8  
6-  9 
2.5 

10. 5 
6. o 
8.0 
6.0 

- 7  
- 5  

4.2 
.6 
*9 
. 1  

2.5 
(27. y j 
2.1 
-1 
. 3  

6.7  
8.6 
.2 
18 
- 5  

2 . 8  
5 . 8  

(41- 6) 
8.1 
3 . 0  
.1 

2.5 
ll. 0 
8.6 
6.5 

( 6 . 8 )  
3 - 6  

( 4 s  9 )  

*8 
1.0 

2 . 1  
1.1 

a 9  
.8  

1.1 
2.1 

(29 80) 
(1.6 1 

.8  

.8 
177.0 

I4 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEKENT 

COMMAND MODULE 

COMMUNICATION AND INSTBUNENTATION 

ITEM 

INFLIGHT TEST (RIGHT BAY FOIIWARD) 
C o m p a r a t o r  & P o w e r  Supply 

Switches 
M e t e r  
Chassis 
In-Flight Test - W E  Electrical Provisions 

fnmP8 

TOTAL IN-FLIGHT TEST 

TOTAL CONTROLS AND DISPLAYS 

TOTAL TELECONMIlNICATION 

TOTAL COMJlUNICATIONS AND INSTRUMENTATION 

35 
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CURRENT 
WEIGHT 
7-1-63 

(89.2) 
34.5 
4.0 
I.& 
1.0 
8.3 
40.0 

89.2 

177.0 

754.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITW 

DETAIL WEIGH" STATEXDIT 

GUIDAFJCE & NAVIGATION 

wEIem 
7-1-63 

GUIDANCE AND NAVIGATION 

mer Equipent Bay 
Inertial Platform 
sextant 
Telescope - Scanning 
h p  & visual Display 
Disples & Control - Navigation 
Display & Control - Canputer 
Navigation Base 
Cmputer 
Power Servo Assy 
C o u p l i n g  Display anit 
Junction Bolt 
Cabling - MIT 
Cabling - IAA 
spares 
Optical Baae 
I Z p  Pieces 
BeUows and Adapter 
boss stored Items 

23.2 
15.0 
27.2 
97.0 
54.7 
16 .5  
12.2 
25-0 
16.0 
52.0 
21.0 
3.8 

13.9 
10.0 

36 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEHENT 

COMMAND M O D m  

STABILIZATION AND CONTROL 

ITEM 

STABILIZATION AND CONTROL 

Lower Equipent Bay 
Rate Gyro  Package 
Body Mounted Gyro Package 
Electronic Control Package - Pltch 
Electronic Control Package - Roll 
Electronic Control Packag? - Yaw 
Electronic Control Package - Auxiliary 
D i s p l a y / B H A G  %A Package 
Spare Gp-0 - BMAG (2) 
Spare Gyro - Rate 
Spare Plug-in Module 

Crew Area Controls 
Manual Controls - 3 Axis 
Manual Controls - Translation & Thrust 

Electrical. Provisions 

TOTAL STABILIZATION AND CONTROL 

(178.0) 
6 .5  

i t r .  j 
28 .l+ 
29.1 
28 .A+ 
304 5 
29 8 8  

2 *Q 
0.8 

12,0 

( 16.0) 

209.0 

37 
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~~ 

N O R T H  A M E R I C A N  A V I A T I O N .  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

0 
DETAIL WEIGHT STATEXWT 

REACTION CONTROL SYSTEM 

ITM 

REACTION CONTROL SYSTM 

Propellant Systems 

M A4 a,"+ ..- 
U N Y I U U L  UJ P UWU 

Tanks & Expulsion Devices 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 

Fuel System 
T s n k s  & Expulsion Devices 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 

Pressure System 
Tanks (4500 ps i )  
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 

Engine Systam 
Engines 
Nozzle &tension 

Electrical Provisions 

TOTAL REACTION CONTROL SYSTEM 

CURRENT 
WEIGHT 
7-1-63 

(73.8) 

36.8 
14.6 
u . 4  
10.3 

05 

123 .O) 

290.0 

38 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

ELECTRICAL POWER 

ITEM 

ELECTRICAL P(;iswER 

Energy Source 
Battery - Re-entry (2) 
Battery - Post Landing (1) 
Battery - ~ t n c h s A c  - Ir.stUztioii 

Power Conversion 
Inverter (3) & Control 
Battery Charger & Controls 

Power Distribution & Control 
DIC Parer Panel Assy 
A-C Power Box Assy 
Battery Circuit Breaker Panel 
Laver Equipnent Bay Panel 
Terminal Distribution Panel (Bus) 
Circui t  Breaker Panel 
Elec t r ica l  Transmission (Wiring, Connectors, 
Ground Power Provisions 
Power Control Panel Connectors 
Ins ta l la t ion  Provisions 

CUBRENT 
WEIGHT 
74-63 

(64.0) 
36 .O 
18.0 
iC.6 

Elec t r ica l  Common Ut i l i t y  (158.0) 
Electrical Transmission (Wiring, Conn., Cond., & Sup.) 75.2 
Right Hand C i r c u i t  Breaker Panel 13.0 
Left Hand Circuit  Breaker Panel 7.0 
Lighting 5 00 
Adapter Separation Systam 5.0 
W3 Separation System 3.5 
s/M Pyrotechnic In i t ia t ion  3.0 
Circui t  Uti l izat ion Package 12.8 
Sequencer 20.0 
Ins ta l la t ion  Provisions 13.r 

TOTAL ELECTRICAL POWER 430.0 

3 Y  



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 
I 

DETAIL WEIGH" STATEHWT 

COHMAm HODULE 

ENVIRONIENTAL CONTROL SYS"E3JI 

ITB4 

CURRENT 
WEIGElT 
7-1-63 

Pressure Suit Circuit 
Subcontractor Compressor, Heat Exchg., Val. & Cont. 
Ducting, Conn., Clamps, etc. 
"-2 Y Y a A - " ~  

ML C o n e n w  

Water-Glycol Circuit 
Subcontractor Res., Evaporator, Pump, Val. & Cont. 
Water-Glycol 
Plumbing, etc. 

Pressure & Temp. Control 
Subcontractor Heat Exchg,, Blower, Val. & Cont. 
Ducting 

Oxygen Supply System 
Subcontractor Entry 02 Sys., Val, & Cont. 
Plumbing 

Water Supply System 
Subcontractor Potable & Waste Tanks & Freon Tank 
Plumbing 

Subcontractor Common Items 
Brackets, Flumbing, Elect. W i r i n g  
Instrumentation 
Radio Noise Filter Spec. Allowance 

supports 

Electrical Provisions 

Manual C~ntr~ls - Push P u l l  

TOTAL ENVIROPlMENTAL CONTROL SYSTEM 

74.8 
11.4 
2.0 

(58.9) 
28.0 
u . 4  
12.5 

(18.8) 
18.0 
0.8 

(21.0) 
18.0 
3 

(36.0) 
2'7.6 
8.4 

(32.2) 
12.3 
15.8 
4.1 

(13.3) 

(21.0) 

(3.6) 

293.0 

40 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGIFP STAl’EBE2JT 

EXRTH LABDING SYSTEM 

Parachute System 
Drogue Chute System 
&Li Cpg&eF 

Disconnect Main Cluster 
Pilot Chute System 
Sequence Control 
Attach Provisions 

Location Aids 

Forward Heat Shield Release System 

Drogue Disconnect Installation 

Electrical &rot echnic IiiLtiation Provisions 

TOTAL WTH LANDING SYSTEN 

c- 
WEIGHT 
7-1-63 

4-0 
29.3 
10 -7 
24 -7 

- 

559-0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL mGHT S T A W T  

C O  MODULE 

ITEH 

CREW SYSTEMS 
Crew (31 (50, 70, 90 Percentile) 
Pressure krment A88y (3) (NASA) 
Food 
Food Containers 
Personal &Gene Equipnent 
Biomedical Instrumentation (USA) 
Medical Equipent 
Waste Management 
Personal Radiation Dosimeter (NASA) 
Shoe Straps 
Garments - Constant "ear (NA~A) 
Hose Assembly-Umbilical 
Hose Assembly-Rechcqing Backpack 
B e l t  Assy Inf l igh t  Maintenance, Crewman 
Map & Maintenance Manual 
Log Book Assy 
h p  Board A 8 q  
Tool Set Inf l igh t  Maintenance 
Portable Life Support System (NASA) 
Perrronal Cmmunications 
Mouthpiece - Food, Personal 
Delivery Assy - Water, Personal 
Provirrion ~ s s y  - crewman Sumivd (CoUeetive) 
Ught  Asaembly - Portable 

I... .. . \ 

REACTION CONTROL 
Rcs Propellant 

Uiable 
Residual 

Trappd-Systanr 
l4bcbure Ratio 
Expulsion Efficiency 
Leading Tolerance 

RCS H e l i u m  
ENvIRoNMEbllpAL CONTROL 

Lithium Hydroxide 
Autivated Charcoal 
Containers for LiOH & Charcoal 
chrgeen - Re-entry 
Water=Launch & Re-entry COO- 
Freon 
Water-Earth Orbit C o o l i n g  
Water-DrMdng 
Water-Mission Cooling - 

SCIENTIFIC PAXUAD 
TOTAL COHMHD MODULE U a F U L  

1 e o  

42 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STA'PEMENT 

SERVICE MODULE 

su#MA&p 

WEIGHT PIPTP 

Structure 

Electronics 

Reaction Control 

Electrical Power 

Environmental Control 

Propulsion 

USEFUL LOAD 

Reaction Control 

Electrical Power 

Environmental Control 

PIWpUl8iQn 

BUFU@UT WEIGHT 

MAIN PROpHlLANT 

GROSS WEIGHT 

CURRENT 
WEIGHT 
7-1-63 

7495 

2230 

838 

503 

208 

681 

9725 

-- 37275 

47000 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I TEIl 

Rasic Pody Structure  
Yonerrcorlk Panels - Skell 
Radial Rems 
In terna l  Structure mrl Enp. Cmpt, Cl.oseo:it 
Forward Pulkhead 
A f t  ?!ilkbead 

Secondary Structure  
Tank Support She l f  
Engipe Support 
Antenna Support 
Heat Shields 

Insulation 

Separation Provisiom and F.tt.ach 

Fairing 

TOTAL STXJCTIBE 

( 2 5 3 )  

(20; 

‘ a  
SID 62-99-17 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I TEX 

- ELECTRON1 CS SUES YSTEE 

DETAIL hEIGF'T STATBTE€!T -- 

ELZCTROMIC SI'BYSTE! .- 

Conmu.ni cat  ions 
High Gain Antenna 

Antenna 
Gimbais 
E a r t k  Sensor 

Antenna Boom 
Antenna Locking Provisions 
coax 
Coax Connectors 
Supports 
%.ring 

Instrumentation 
Sensors 
Elec t r ica l  Provisions 
Support; s 

TOTAL ELECTRONICS SIJPSYSTENS 

45 

(4e.O) 
29.0 

12.2 
12.0 

l+*€ 
7.0 
3 .0  
5.0 
1.0 
1.0 
2.0 

(129.0) 
30.0 
94.0 
5.0 

177.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STATERENT 

SERVICE MODULE 

mACTION CONTROL 

REACTION CONTROL SYSTEK 

Propellant Systems 
0,uidizer System 

Tanks & Expulsion Devices 28.8 
Flurhing, r ir ;ungs & insulation 8.5 
Valves & Regulators 16.0 
Sensors 3.0 
Supports 1.2.0 

n.* , . 

Fuel System 
Tanks & Expulsion Devices 29.2 

Sensors 3.0 

Plumbing, Fi t t ings & Insulation 8.5 
Valves & Regulators 16 .O 

Supports 18.0 

Pressure System 
Tanks (4500 p s i )  
Plumbing, Fi t t ings & Insulation 
Valves & Regulators 
Sensors 
Supports 

Engine System 
Engines 
Reflectors & Insulation 

Structural  Provisions 

Electrical Provisions 

TOTAL REACTION CONTROL SYSTEP 

CURRENT 
\EIGHT 
7-1-63 

(149 0) 
74.3 

74.7 

( 128.0) 
19.0 

6 .O 
76.0 

7.0 
20.0 

(175.0) 
65.0 
110.0 

(80.0) 

(58.0) 

590 0 

' a  
SID 62-99-17 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I TEX 

DETAIL WEIGHT STATE3ENT 

SEXVICE MODULE 

ELECTRICAL POWER 

CURRENT 
WEIGHT 
7-1-63 

Fuel Cell Power System (llWc.8) 
Fuel Cell Power Pack (Incl. Mount Instrumentation) 731.2 
Internodular - Radiator Plumbing 16.0 
Fuel Cell Kodule Mount Attach 2.0 
rue1 Ceii ti2 Sysien 

Subcontractor Components 139 0 

n 

Plumbing and Valves 3.0 

Subcontractor Components 168.0 
P h m b i t g  and Valves and Supports 22.0 

Water Glycol - Fuel Cell Heat Transfer System 7.0 
Elect.  i?iring - Supercrit ical  Gas 10.0 
Space Radiator (Cuter Skin) 38.2 
Fuel Cell  Module Stabil ization Nebs 2.4 
Valve Module Control Box 6.0 

Fuel Cell and RCS 02 System 

Power Distribution 
Elec t r ica l  Transmission 
Power Distribution Fox 

Elec t r ica l  Common Ut i l i t y  
Elec t r ica l  Transmission 
Sequencer 
Adapter Separation Spstez 
C/K t o  S/N Separation System 
Pyrotechnic In i t i a t ion  
Provisions 

(72.0)  
40.0 
32.0 

(96.2) 
4e.O 

8.0 
7.0 

12.0 
10.2 

5.0 

TOTAL ELECTRICAL PG?,iER 

47 

1307.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL WEIGHT STAT-T 

SERVICE MODULE 

ENVIROIQENTAL CONTROL SYSTEBI 

ENVIROIWDJTAL CONTROL S Y S 3  

Water-Glycol Circuit  
Subcontractor Valves & Controls 
Plumbing and Hardware 
Water - Glycol 
Supports 
Space Radiator (Outer Skin) 

Subcontractor Valves & Controls 
Plumbing and Hardware 
Supports 

Water Supply System 

Cmgen Supply System 
Plumbing and Supports 

TOTAL ETWIRONNBJTAL CONTROL SETEM 

CURRENT 
IJEI GHT 
7-1-63 

(93.9) 
5.6 

12.8 
16.0 
5.0 

60.5 

(7.1) 
.1 

6.0 
1.0 

SID 62-99-17 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL ?EIGHT STATEKENT 

SERVICE MODULE 

M I N  PROPULSION 

ITEE 

MAIN PFtOPULSION 

Propellant Systems 
Oxidizer System 

Tanks & Doors 
Ski r t s  
? h i b h g ,  F i t i i n g s  & insulation 
Valves 
Quantity Indication 
Mixture Ratio Control 
Supports - Plumbing & PcQiprnent 

Fuel System 
Tanks & Doors 
Ski r t s  
Plumbing, Fi t t ings & Insulation 
Valves 
Quantity Indication 
Supports - Plumbing ti Equipment 

Pressure System 
Tanks (4400 p s i )  
Tank Supports 
Plumbing, F i t t ings  & Insulation 
Valves, Regulators & Heat Exchanger 
Supports - Plumbing & Xquipment 

Engine System 
Engine 

Electr ical  Provisions 

TOTAL MAIN PROPULSIOX SYSTEN 

CURFIBVT 
WEIGHT 
7-1-63 

(1376.0 
764.3 

551.0 
59.8 
53.0 
4.5 

35.0 
12.0 
50.0 

610.7 
45s 0 
33-2  
42.0 

4.5 
35.0 
38.0 

49 

SID 62-99-17 

(915.0) 
774 0 
30.0 
24.0 
49.0 
38.0 

(26.0) 

3007 0 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITEE 

N A C T I O M  CONTROL 

DETAIL FJEIGHT STATFBXNT 

SEXVICE MODULE 

USEFUL LOAD 

RCS Propellant 
Usable 
Residual 

Trapped System 
Mixture Ratio 
Expulsion Efficiency 
Loading Tolerance 

RCS Heliixn 

ELECTRICAL PojilER (Normal Mission) 

CURRENT 
YE1 GHT 
7-1-63 

(838.0) 

Eydrogen - Supercr i t ical  Gas 58.5 
Usable (Electrochemical Incl. Tolerance) 46 .O 
Unusable (Residual & Instrument Error) 3.2 
Emergency Provisions 4.7 
Expended (Leakage & Purge) 4.6 

Oxygen - Supercrit ical  Gas 444.5 
Usable (Electrochemical Incl.  Tolerance) 377.0 
Unusable (Residual &: Instrument Error) 17.5 
Emergency Provisions 44.0 
Expended (Leakage Bc Purge) 6.0 

ENVIRONIENTAL CONTROL (Normal 'Flission) (208.0) 
Oxygen - Supercrit ical  Gas 20t5 . 0 

Usable (Metabolic ) 76.5 
Unusable (Residual & Instrument Error) 9.1 
Emergency Provisions 25.3 
Expended (Leakage, LEK, PIS, Repress) 97.1 

PROPULSION 
Nain Propulsion Helium 
Main Propellant Residuals 

Trapped - System 
Trapped - Engine 
Mixture Ratio Tolerance 
Loading Tolerance 

(681.0) 

582.0 
99.0 

225.0 
67.0 
100.0 
190.0 

Total Useful Load 
(Less Fain Propellant ) 2230. o 

SID 62-99-17 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

a 
DETAIL iEIGHT STATEVENT 

MUNCH SCAPE SYSTD! 

LAUNCH ESCAPE SYSTEX 

Structure 
Tower Rssy 
Escape Notor S k i r t  
Pi tch Motor Structure  
Xose Cone and Ballast Support 
Atataching Parts 
Tower Insulation 
S k i r t  Insulation 

Ballast 

Propulsion 
Escape Motor 
Je t t i son  Rotor 
Je t t i son  Kotor Sk i r t  
Pitch Control Motor 

E lec t r i ca l  Power 

TOTAL LAUNCH ESCAPE SYSTEX 

CURRENT 
XTIG€?T 
7-1-63 

(978) 
269 
229 
157 
106 

25 
162 
10 

( 5345 1 
b704 
434 

92 
55 

(41 )  

6560 

SID 62-99-17 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

DETAIL ‘.JEIGET STATEFEPEP 

ADAPTER 

SUNNARY 

-___. 

ADAPTER 

Structure  
Panels 
Frames 
Thermal Insulation 

E lec t r i ca l  Power 

Separation System 

TOTAL ADAPTER 

C U R W T  
IJEIGHT 
7-1-63 

3110 

52 

SID 62-99-17 


